Structure-affinity relationship studies on D-2/5-HT1A receptor ligands. 4-(2-Heteroarylethyl)-1-arylpiperazines.
With an aim of creating new, mixed D-2/5-HT1A ligands, sixteen different compounds were synthesized. For this purpose 1-arylpiperazines attached through N-4 nitrogen to the dopaminergic pharmacophores of 2-(5-benzimidazole)-ethyl-, 2-(5-benztriazole)-ethyl-, 2-[5-(benzimidazole-2-thione]-ethyl- and 2-[6-(1,4-dihydroquinoxaline-2,3-dione)]-ethyl-type were selected according to their structural diversity (phenyl, substituted phenyl, heteroaryl and naphthyl). All new compounds were checked for in vitro binding affinity at the dopamine (D-1 and D-2) and serotonin (5-HT1A) receptors. Synaptosomal membranes prepared from fresh bovine caudate nuclei and hippocampus were used as a source of dopamine and serotonin receptors, respectively, [3H]SCH 23390 (D-1 selective), [3H]spiperone (D-2 selective) and 8-OH-[3H]DPAT (5-HT1A selective) were employed as the radioligands. All compounds were inactive competitors of [3H]SCH 23390, 1c and 2b being inactive in the two other binding assays, as well. Derivatives of 1-(2-pyridyl)piperazine 1b and 2a and of 1-phenylpiperazine 1a expressed moderate to low affinity for both D-2 and 5-HT1A receptors, while 1-(2-pyridyl)-piperazines 3b and 4b and 4-(1-phenylethyl)-1-(1-naphthyl)-piperazine 10 were moderate [3H]spiperone, but potent 8-OH-[3H]DPAT competitors. Among them, derivatives of 1-(1-naphthyl)-piperazine 1e, 2d and 3e and of 1-(2,3-dimethylphenyl)-piperazine 1d, 2c and 3d were the strongest competitors at both D-2 and 5-HT1A receptors.